In every case at initial surgery, immediate examination of the operative specimen was performed on toluidine blue stained smears. Fixed specimens were subsequently cut and stained with haematoxylin and eosin; special neuropathological staining techniques were used in some cases. During the physical and neurological examination for this study, particular attention was paid to cerebellar signs and visual acuity. The patients were examined by CT scan (EMI CT 1010 head scanner) and received enhancement with tothalamate sodium 70 % w/v (Conray) unless they had a history of allergy or refused this examination. One patient refused enhancement, but she had obvious tumour on the unenhanced scan.
Since Cushing in 19311 described successful surgery for cerebellar astrocytomas, studies based on well documented prolonged follow-up show that these tumours carry a favourable prognosis2-9 following surgery. However, these studies also show that a proportion of patients have a poorer prognosis through tumour recurrence.'0 The present study aims to investigate further the reasons for this and the behaviour of these tumours following surgery with the contribution of computed tomography (CT) in the assessment after operation. Implications for the management of these patients are discussed.
Material
From 1951 to 1978, 52 patients with a diagnosis of cerebellar astrocytoma were admitted to the Neurosurgical Unit of Guy's, Maudsley and King's College Hospitals. Five patients could not be traced, two patients were brain dead on admission and a further two patients had had initial surgery elsewhere; these nine cases were excluded from this review. The remaining 43 cases formed the pathological basis of this review. Seven of the 43 cases had died. Histological material could be traced for 41 cases. For two further cases only the original pathological report was available. Thirty-six surviving patients were submitted to physical examination, 31 of these with a CT scan (after informed discussion). Five patients refused CT. Of the 43 original patients, 20 cases were male and 23 were female; 35 patients were under 15 years of age and eight were between 15 and 30 years at the time of initial surgery (table 1) .
Method
In every case at initial surgery, immediate examination of the operative specimen was performed on toluidine blue stained smears. Fixed specimens were subsequently cut and stained with haematoxylin and eosin; special neuropathological staining techniques were used in some cases. During the physical and neurological examination for this study, particular attention was paid to cerebellar signs and visual acuity. The patients were examined by CT scan (EMI CT 1010 head scanner) and received enhancement with tothalamate sodium 70 % w/v (Conray) unless they had a history of allergy or refused this examination. One patient refused enhancement, but she had obvious tumour on the unenhanced scan.
Results
The average age at surgery was 12 years six months (range from four years four months to 30 years 11 months) with no sex bias. Symptoms and signs prior to surgery are summarised in table 2. The average duration of symptoms was two years and four months (range from six weeks to 10 years) and the average time from the first presentation to a physician to definitive surgery was 11-4 months (range from two weeks to seven years). There was no operative mortality at initial surgery in this series. However, out of the 11 patients who had second operations for recurrence, five died within three months of surgery. One of these patients had meningitis and this was a contributory factor along with her recurrent tumour as a cause of death (Case No 37, table 1). The other four died of massive tumour recurrence; but none of these recurrences was due to histologically "malignant" tumour. Shunts were used in patients when appropriate, after 1964.
RADIOTHERAPY
The policy of this Neurosurgical Unit has been to give radiotherapy only to those patients who were known, or thought to have, tumour recurrence. "Prophylactic" radiotherapy was not given to any patients in this series. The average follow-up in this study was 14 5 years (range 1-28 years, table 1).
MACROSCOPIC APPEARANCES AT TIME OF SURGERY
The preponderance of right-sided tumours is well known.' 510 Nine out of 10 patients with midline tumours were over 11 years of age. The tumours were grouped according to their macroscopic appearance at surgery as solid and cystic 25 (58 %), single cyst with a mural nodule 9 (21 %) and solid 9 (21 %).
NEUROPATHOLOGY
The material on 41 cases was examined microscopically without prior knowledge of the clinical data of survival of individual cases. All the tumours were benign. They were divided into juvenile (J) (33 cases) or diffuse (D) astrocytomas (10 cases) according to the classification of Russell and Rubenstein7 12 13 (table 1) . This classification was used as it was generally easily applicable, fairly reproducible and avoided terminological confusion.'0 The incidence of juvenile and diffuse astrocytomas corresponds to previous series6 10 dendrogliomatous areas and patches of vascular proliferation were noted in both groups (see table 4 ). However, additional features proved unhelpful in further classification of these tumours as they are common to both the juvenile and the diffuse type of astrocytomas. Although some tumours were described as a nodule in a cyst, the cyst wall was included, but more by chance. Tumour in continuity with gliotic or normal cerebellum was noted in both groups of patients (table 4) . No specific histological features appeared to predict reliably the course of the tumour in an individual case. Recurrence retained the original "diffuse" or "juvenile" appearance, although one patient developed an oligodendrocytic appearance at the second recurrence. There were no "malignant" recurrences. ) now reveals a suspected tumour remnant. Scans after operation usually show evidence of surgery, usually a cavity, unless obliterated by tumour. The density of the contests of these cavities was emphasised by Zimmerman et al. 18 They found that the density of cavities containing tumour after operation ranged from 61 to 10-9 EMI units as compared with cavities containing cerebrospinal fluid (CSF) which range from 3-3 to 4-1 EMI units. This observation offers a useful diagnostic aid in scan interpretation, but there are exceptions. Firstly, tumour nearly always regrows at the site of previous surgery and a small tumour lying in the side of a "normal" cystic cavity may be present, whilst the fluid is in fact still circulating CSF (fig 4c) . Secondly, we believe cavities after operation may become encysted from the normal flow of CSF with resulting stagnation, giving a different density. Figure Ia  shows (fig 4a) .00" .7~F ig 3 Thirty-year-old patient with six months progressive ataxia ten years after surgery and radioAN~graphy. Cystic cavity (fig 3a) with small anterior enhancing "scar" or blood vessel (fig 3b) . Where the surgeon suspects that he has left tumour behind the prognosis is much worse: CT scanning has not been available for long enough to add weight to the surgeon's operative findings, but of these 18 Tables 7 and 8 show the relationship between histology and follow-up and current CT scan appearance.
Early and proven recurrence was more likely to be associated with the "diffuse" histological pattern (see also table 1); however, late proven "recurrence" and suspected tumour on CT scan was not associated with any particular histological features. Table 7 Relationship of histology to follow-up The role of radiotherapy for the treatment of this group of patients is unclear and debatable. Some neurosurgeons refer patients routinely for radiotherapy after initial surgery; this is because they feel that even if there has been a "total" removal of tumour, there may be microscopic remnants.
However, no controlled trials have been carried out and the numbers of patients given this form of treatment tend to be too small for any one centre to produce reliable results. Given the generally benign histological appearance of most of these tumours and the possible malignant transformation with radiotherapy, we feel this form of treatment should not be used "prophylactically", although the CT scan may yield more information in the future to alter this approach.
The CT scan poses a new dilemma in patient management as the neurosurgeon is usually reluctant to operate on asymptomatic cases. He may be unwilling to follow-up asymptomatic patients for a long period of time. The known indolent course in the majority of cases suggest a conservative approach and repeated follow-up scans could distress the parents and children. Against this is the known higher morbidity and mortality on subsequent surgery for large recurrence, which may present after many years. Many of these patients are young and early treatment could well give them an almost normal lifespan with minimal disability. Based on this study, it is our view that a carefully planned CT scan long-term follow-up is essential in the management of all these patients. Prognosis might improve in the group as a whole if recurrences are detected and treated early. 
